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Abstract: This paper discusses how the participatory mapping of an actor-network
map can inform the early stages of system innovation as described in the approach
adopted by the Rockwool Foundation. It argues that mapping actors with an external
expert at the beginning of a design process allows to explore not only the macro, meso
and micro levels of a given complex system, but also the different key components of
it, such as relations, resources, power and purpose. The Mental Health Initiative
carried out at the Rockwool foundation, will be used as a case study to present and
analyse the actor-network mapping process of the Danish School System in relation to
youngsters’ wellbeing, derive the main system insights and discuss limitations and
opportunities towards its innovation.
Keywords: system innovation; actor network mapping; service design; design tools

1. Introduction
Today, society faces a plurality of challenges that seem not to be solved by the welfare state
as a social system (Cottam, 2018). It is argued the welfare state was designed for the
industrial era, and that societies today face quite different challenges, such as chronic
diseases, climate changes, pandemics, ageing societies, and escalating inequality (ibid.).
There are proposals for alternatives, such as the partner state, or the relational state
(Bauwens & Lievens, 2013; Cottam, 2021; Tassinari et al., 2013) and in fact, multiple
organisations experiment with small initiatives pointing towards a paradigm shift from a
welfare state to an alternative state (ibid.). However, one does not achieve an alternative
system through solely small initiatives: a recent publication on how to apply a more systemic
approach provides some guidelines on where to start a process of innovation that can
change the system itself and hopefully last (Leadbeater & Winhall, 2020). The work of the
Rockwool Foundation addresses how system innovation is initiated, how it happens on three
levels in the system, the keys to unlock existing systems, and the crucial roles in the process.
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One of them is the convener role, which is described as a person who convenes both
insiders, outsiders, and other relevant stakeholders to produce a common strategy for
systemic change. This role can be held by designers (ibid.) who can engage with different
stakeholders initiating and facilitating participatory and co-creation processes, who can
model, simulate and visualise possible solutions and who can imagine feasible, possible and
desirable futures with their vision building capability (Morelli, de Götzen, Simeone, 2020) .
The authors have been acting as designers/convenors in the case under consideration in this
paper, which will discuss in particular how, in the initial phases of a system innovation
process, the actor network map can be used as a strategic tool to inform the system
innovation framework. The actor network map is a tool to generate a visual overview of
actors and components in a system and has proven itself to be a beneficial tool to create a
holistic overview in complex systems during a design process (Morelli & Tollestrup, 2007). In
this paper, we will discuss how a participatory activity around an actor network map can
inform the initial stages of the innovation process of a complex system. The Mental Health
initiative at the Rockwool Foundation (https://www.rockwoolfonden.dk/), with the specific
focus on kids within the school system, will be used as a case study.

2. Systems thinking and system innovation
“A system is a relationship of parts that work together in an organized manner to
accomplish a common purpose.” (Buchanan R., 2019)

The discipline of design empowers practitioners to intervene in a system on many levels.
One could argue that the practice of design is systemic, as designers are able to navigate
between their design process as a whole and the phases of it. Besides, designers also need
to establish crucial relationships to the components in their designs and be systemic in their
overall approach (van der Bijl-Brouwer & Malcolm, 2020). Having a systemic approach
means to explore and analyse the different components of a system and understand how
they affect each other. The overall ambition with the approach is to either develop a
strategic plan to design interventions in systems or design a whole new system, but while
technical systems can be completely re-designed, social systems can only be intervened as
they are more complex and difficult to change (van der Bijl-Brouwer & Malcolm, 2020).
Designers continuously intervene in systems through, for instance, new products and
services, new designed processes. From time to time, some systems call for a more radical
change with system innovation. System innovations are defined as large-scale
transformations in how societal functions such as transportation, communication, housing,
and feeding are fulfilled (Elzen et al., 2004).
It is articulated that the conditions for system innovation occur when:
● Society faces a systemic challenge in need of a systemic response, which
pushes for innovation.
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● Society has a systemic opportunity to create a new kind of system, which will
pull innovation.
The conditions can start system change separately or together. When there is a systemic
challenge, a systemic opportunity, or both, system innovation can happen. Geels has divided
systems into three levels, and he suggests we should engage on all three levels to perform
system innovation (Geels, 2002). The three levels are the macro, meso, and micro (see
Figure 1): the macro level is the landscape, and addresses values, ideologies, demographics,
and economic context. The meso level is the regime, where we place frameworks, rules and
norms embedded in infrastructure, institutions, and markets. Finally, there is the micro level,
where ‘niche’ innovations happen: new practises, technologies, and lifestyles.

Figure 1. How system innovation happens on three levels, visually re-designed. This process is
initiated when there is a change in the power structure, the relationships, the use of
resources of the purpose of a system is altered (Geels, 2002)

Systemic change happens in each of the levels. On the micro level, entrepreneurs and
creatives develop radical new solutions, habits, and ways of life. These changes are not
necessarily focused on the entire system but rather on a local need. On the macro level, or
the landscape, change happens in societal values and political ideologies, demographic
trends, and economic patterns. Altogether, these shape the context in which a system
operates. New developments, both on the micro and macro levels, create contexts where
change becomes possible at the meso level. The meso level represents ‘the regime’: the
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combination of institutions, technologies, markets, and organisations that give a system its
structure. In figure 1, one can see how these three levels behave in three phases of system
innovation: alignment, disaligment, and realignment. Small, radically different initiatives
emerge on the micro level in the alignment phase, whereas the meso and macro levels are
aligned. The initiatives slowly move up to the meso level, where the system becomes
misaligned. A new balance must be found where the regime and landscape change to fit
with the micro level. Once a balance is found, we have a phase of realignment where the
system operates differently on all levels (Geels, 2002; Leadbeater & Winhall, 2020).
Where do we start with system innovations? Systems innovation is a process of resistance
and momentum. Leadbeater and Winhall propose to approach system innovation by
thinking about four keys to unlock systems: power, resource flows, relationships, and
purpose (Leadbeater & Winhall, 2020).
● Power: Unlocking systems also includes a shift in who has the power, how
resources flow, what takes priority, who matters, and what counts as a
priority. Power can be embedded in culture or be observed in explicit
instructions.
● Resource flows: Systemic change happens when resources suddenly become
constrained or when resources of a new kind suddenly become cheap and
widely available. These resources could be money, time, knowledge,
reputation, technologies, etcetera.
● Relationships: Systems change when new patterns in relationships emerge. In
other words, actors are reconfigured, and thereby new values are created.
● Purpose: One key to unlocking a system is changing its purpose. In other
words, to change the point around which people, activities, and resources are
organised. Changing the purpose does not mean we need a different goal to
reach but rather an alternative philosophy to be enacted.
Nevertheless, changing a system is complex and it is argued that the role of designers is
crucial to produce a common strategy for a systemic change (Leadbeater & Winhall, 2020).
Designers can in fact bring to the arena their analytical, representation and modelling
capabilities (Morelli, de Götzen & Simeone, 2020). Designers apply their analytical and
representation capabilities to address the context and map the system in which they are
operating, to make it more understandable and to explore how the different stakeholders
are directly or indirectly influencing each other, what are the strategies, policies and
institutional arrangements that shape the specific system under consideration. At the same
time designers bring in their modelling capability by facilitating opportunities for co-creation
and defining boundary objects (Star & Griesemer, 1989) that can support participation.
These capabilities are applied throughout the whole design process and by adopting
different tools. The tool that will be the focus in the specific case under analysis is the actor
network map and more specifically the process of building it through participatory sessions.
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2.1 Actor Network Mapping
The (service) design community has developed many tools to help experts understand the
state of things (Manzini, 2015, p. 38). Designers can use tools to manage communication and
facilitate discussions. The tools usually have a visual format to help (non-)designers organise
the information in an easy-to-grasp structure (Stickdorn & Schneider, 2018)(Service Design
Lab, n.d.). An actor network map is a design tool that helps to give an overview of the
different actors and components that compose a system (Morelli & Tollestrup, 2007).
Creating a holistic network is in the literature described with various terms and can be done
visually in several ways. Other terms for the actor network map are system map, stakeholder
map and ecosystem map (Stickdorn & Schneider, 2018; Morelli & Tollestrup, 2007;
Giordano, Morelli, de Götzen, Hunziker, 2018). All tools hold more or less the same purpose
of providing an overview of all actors with a role in a particular system. Nevertheless, every
title represents minor tweaks on how to arrange the map and what the focus should be (see
Figures 2, 3, and 4)(ibid). The core of an actor network map is usually based on the roles of
each actor, how they are grouped in different arenas, and what relationships they have with
another (Morelli & Tollestrup, 2007).

Figures 2, 3 and 4. An off-centred (left) and two centred actor network maps (middle & right)
(ibm, n.d.; Morelli & Tollestrup, 2006; Giordano, de Götzen, Morelli, & Hunziker, 2018)

Creating an actor network map has several potentials for system innovation. First, a systemic
map of actors and stakeholders is sometimes applied as a conversation starter to support
discussions about the role of actors and the power structure of a system (Giordano, Morelli,
De Götzen, Hunziker, 2018). Moreover, an actor network map provides a diagrammatic
representation to understand issues and challenges within a system (Manzini, Jégou and
Meroni, 2009) and to identify the leverage points of the system that can be acted upon to
produce the desired change (Medow, 2008) Furthermore, the map can help to get an
overview of actors that, directly or indirectly, influence the systemic solution (Morelli &
Tollestrup, 2007). And finally, an actor network map can contribute to a more
comprehensive understanding of a complex system because of its visualisation (Stickdorn &
Schneider, 2018 p. 58; Sevaldson, 2008).
The question is whether an actor network map will live up to its potential in the early stages
of system innovation. Therefore, this paper will aim to answer this question. Despite the
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many potentials of using the tool, there are specific capabilities required to navigate the tool
just like with any design tool. For example, one must be capable of visualising the actor
network map without having all the information required to be able to communicate the
result (Morelli, de Götzen & Simeone, 2020). And even if the designer withholds all
capabilities required, creating an actor network map requires extensive knowledge about all
actors operating within the system. It has been proven that the failure of understanding
systems has led to mistakes in various projects before (Bourne & Walker, 2005). Moreover,
the actor network map will look different depending on what actor is invited to create it. By
deciding who to invite in and who to leave out, a designer also decides which perspective is
interesting enough to include (Stickdorn & Schneider, 2018, p. 126).

3. The Mental Health Initiative
The Rockwool Foundation published and uses the system innovation framework described
previously as an approach for designing practical interventions within the Danish welfare
society. One of the systemic challenges the Foundation is hoping to design an intervention
for, is the rising number of young people with mental health issues (Jeppensen et al., 2020).
In psychiatry, mental health is reduced to chemical processes in the brain and, as a result,
solutions for mental illness are limited to medication (Seligman & Csikszentmihalyi, 2014).
Many young people benefit from this treatment (as well as from other approaches such as
positive psychology), but when the mental health issues are still rising, this solution is
neither socially nor economically sustainable (Regeringens udvalg om psykiatri, 2013;
Sommer, 2017).
The work for this paper was performed as part of a master thesis at the Rockwool
Foundation. We were invited to run our own project as part of the Mental Health initiative
within the foundation for four months. More specifically, we were exploring the Danish
primary school system to identify opportunities for intervention. We were offered the
freedom to design our own process with expert advice from the foundation.

3.1 Method
To examine how an actor network map can help to explore the system innovation
framework, we created one with a former headmaster of multiple Danish primary schools.
We invited her into a 90-minute online session, where we would create an actor network
map live using Miro. Reflecting upon the knowledge about the intended shifts in power,
purpose, relationships, and resources from the Rockwool Framework, we aimed to create an
actor network map enriched with notes about purpose, power, relations, and resources.
There was not an existing map that suited our exact purpose without requiring any
reconstructions. We instead focused on finding something that could function as a starting
point for creating our actor network map. An off-centred actor network map (figure 2)
seemed the most relevant because we were not looking to put one actor or arena in the
centre per se. Figure 2 was the starting point for our format. We came up with a visual
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format to explore the actors involved with the system, their purpose, power status,
relationships, and resources. Besides this, we also considered a format clustering the actors
into the arenas they operate in. We consider the arenas to be a sphere of interest or activity.

4. The co-creation sessions
Creating the actor network map ended up taking two sessions of 90 minutes and two
iterations in between from our side (see figures 5 - 9). We recorded both sessions through
Microsoft Teams. The first session started with listing actors and their roles, without putting
them into arenas. The headmaster introduced them to us, and we documented them in
Miro. As the session progressed, we started putting them into bubbles. As the headmaster
explained the roles and enacted purposes of each actor, we made notes on post-its and put
them with the actor. We tried to colour-code the notes according to the four keys (relations,
resources, power, and purpose), but it was too complex to do during the session, so we
colour coded the notes afterwards. The first session had a strong focus on hierarchy
between actors, particularly in the political arena and the school arena. The headmaster
identified power status and hierarchies, focusing on top management inside the school and
on a political level. It was clear the headmaster knew more about the actors operating inside
the school and political arenas because she had been a participant herself. After the first
session, we rewatched the interview to iterate on the composition of the actor network map
(see fig 6 and 7).
When we entered the second session, the headmaster seemed confused because we
removed the hierarchy from her point of view. We discussed what the size of the bubbles
should represent, namely power or importance to the project. . In the end, we all agreed the
young people should be in the largest because the project was about ensuring better mental
health for young people. Once we agreed on that, we continued the discussion on other
arenas (such as local communities and online), where the headmaster’s knowledge was
more speculative.
After the second session, we finalised the visual representation of the actor network map.
We re-watched the recording again while we experimented with the composition, and
decided to go with the one in figure 9. The composition connects arenas and/or actors that
meet each other personally, because we considered it important to visualise who is
(dis)connected. The map consisted of many notes about actors and lines to show
relationships, which we decided to isolate and put on separate pages in a booklet to keep
the map comprehensive. For this reason, not all insights from the sessions can be
comprehend by outsiders by reading the final visualisation of the map only.
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Figure 5. Iteration I: right after the first session

Figure 6. Iteration II: between sessions, showing lines with relations and actors to go through to seek
mental health treatment
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Figure 7. Iteration III: between sessions, where we experimented with the size of the bubbles
representing hierarchy

Figure 8. Iteration IV: right after session two
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Figure 9. Iteration V: the actor network map in use

4.1 System Innovation Insights
In this paragraph we outline what insights we gained about the system's current state by
creating the actor network map with one of the actors of the system. We will discuss how
the map contributed to creating insights about how system innovation is initiated, about the
four keys to unlock systems and on the three levels of system innovation, following the
Rockwool foundation framework presented earlier in this paper.
System innovation initiation
By generating an actor network map the systemic challenges became more defined as we
noticed the system consisted of many interlinked subsystems. For example, building the map
allowed us to discuss the purpose of institutions, and how they are sometimes not organised
to meet the needs of society. More specifically the mapping activity made explicit that the
public school system is organised in silos, which makes it difficult for parties to collaborate.
The actor network map did not define a systemic opportunity, although various ideas were
discussed during the session. However, the map provided us with arenas to investigate
further and actors to include in the design process to get closer to a systemic opportunity.
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Macro
During the session we discussed the ideologies within the Danish school system, mostly as
explanations of why the system is structured as it is. One example was when the headmaster
stated: “The roles of each actor hold the same title across schools, however everyone is
allowed to define the overall purpose of their role, and that is very Danish.” This statement
made us curious if the ideologies of the Danish school system could be flexible and more
open for change than at first thought. Taking a glance at the final map we realized that many
actors are involved in the wellbeing of children. Besides, the government is greatly involved
in the development of the school system, which indicates that it is a national priority.
Although the ideologies of the system might not be stated explicitly in the map, it shows
many professionals in public institutions are responsible to make a child thrive (for example,
an AKT teacher and the psychologists from PPR). One can learn from this that we as a society
believe that one person can be responsible to make a child thrive, and we do not see it as a
joint responsibility.
Meso
In the wake of creating the actor network map, we are aware what actors enact within the
regime and the dominating rules that influence them. By building an actor network map, we
could see the combination of institutions, technologies, markets, and organisations.
Moreover, we discovered how these relate to each other: which ones are connected, and
which ones are far away from each other. For instance, we discovered psychological help
(PPR in Danish) to be far from the school arena and time consuming for teachers and parents
to reach if students needed support. Another learning we got using this tool was that it is
hard to capture the meso level in one way. Systems are not necessarily unified, and we
discovered some aspects of the meso level, but surely not all of them.
Micro
The focus of this actor network map was to visualise the public school system. In that
respect, we have not learnt a great deal about entrepreneurs or communities taking a
radically different approach. There would have been ways to add these entrepreneurs, by
for example placing them in a disconnected area of the map. However, other activities (such
as desk research) might result in a better overview of people operating on the micro level.
Purpose
We were introduced to the purpose each actor is given by the system. For example, a
classroom teacher is responsible for communication with parents. In addition to this, we also
learned how teachers can possess more than a single role and purpose. For instance, one
teacher can both be a classroom teacher, a special teacher, and a teacher advisor at the
same time. Not only did we learn about the purpose of individual actors, but also about the
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purpose of each arena. The government (Christiansborg) shapes the overall purpose of the
school system, whereas municipalities get to decide how to enact that purpose. Later in the
process we also did an interview with a teacher who at the same time worked as a politician.
This sparked a discussion about how people in this system can manage multiple roles across
arenas too.

Figure 10. One actor in the school system enriched with notes about power (pink), purpose (yellow)
and general notes (white).

Power
We discussed the decision right of each actor, which we put on notes with the
corresponding actor (figure 10). This displayed a clear overview of where the formal power
of the school system is located, and how the power influences other actors within this
system. The formal power relations are crucial because you need awareness of them to
innovate a system. We decided not to include too many notes about informal power, as we
considered that knowledge too speculative from one person. We also noticed that the
decision makers in the system are far from the arenas where the young people are. The
visualisation of the map therefore shows the power is not distributed equally over the map
but concentrated in the upper left corner (the political arena).
Resources
Furthermore, we became aware of what human resources are available in the Danish school
system. We learned what arenas they come from and how to access them when needed. For
example, teachers must show progress with numbers to get certain resources. This results in
a lot of documentation and measuring of individual students and classrooms. Besides, we
also obtained knowledge about decision makers who can divide specific resources.
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Relationships
The map provides us with a first overview of all actors and their relationships to one
another. The map shows who are disconnected, moreover if these distanced actors could
benefit from connecting (= systemic opportunity). You can not necessarily see all
relationships in the map, however one can see what bubbles are connected and that
represents whether they meet each other personally in life. Nonetheless, it was challenging
to visualize the relationships between actors who did not meet each other in everyday life
but could meet occasionally. Furthermore, it was interesting to discover what actors
connected different arenas to each other. For example, how the classroom teacher connects
the school arena to the family arena by talking to the parents. Following this learning, we
considered new potential connections across arenas and how they could benefit the system.
What would happen if a new role could connect school and municipality, and what kind of
role would it be?

5. Discussion and limitations
Using the actor network map tool has been insightful for our project in many ways. We
retrieved insights about the system innovation framework which we have continuously used
afterwards. Not all insights we got can be found in the final visualisation, therefore one
might argue the meso level is most evident while having a first glance at the map. It was
simply impossible to capture everything in one map, which is a clear limitation of building an
actor network map like we did. Nonetheless, the tool clearly opened for discussion about
many aspects of the system. Perhaps the most significant value of the map was that we
could see all systems surrounding young people, which constantly reminds us that the
challenge to change all subsystems is incredibly complex.
The map also contributed to the system innovation process because it shows who is involved
in the system, thus who we could engage with to perform system innovation. We used the
map to decide whom to engage with in our consecutive co-design process, and the colour
coding ensured we engaged with actors from multiple arenas. We had little knowledge
about the complexity of the public school system, and the map helped us to navigate the
many roles people can have and how they relate to other actors in the map. Changing a
system requires continuous collaboration between different actors, and the map has been
our anchor to decide who to engage with next throughout the whole project. Moreover, the
visualisation continuously reminded us of who we did not engage with and made us think
about how our activities would affect their role in the system.
Despite the value we retrieved from both building the map and using it afterwards, we are
aware this map is not 100% accurate and never will be. There are various ways to visualise
an actor network map, and the content will change depending on who you engage with. Our
map has a strong focus on schools, but it could have looked totally different if we built it
with parents. The focus of the map could also be changed simply by visualising it differently.
For example, we could create a heat map to show where the power is. Thus, the map cannot
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be considered an objective visualisation of the system, but rather a version that focuses on
schools. Besides, some actors and arenas were added later in the project when they
revealed themselves to us. It was fruitful to consider the map a continuous work because we
could keep an open attitude to new perspectives, actors, and arenas.
It is crucial to be able to analyse quickly whilst creating an actor network map with such
complexity. Although we prepared the session and were well-informed about the tool,
building the map live to allow the expert to participate was challenging. The many iterations
on the composition show one must learn through trial and error and create a composition
that is useful rather than fully accurate. It is of the utmost importance to be comfortable
failing while creating an actor map of a public system. Lastly, as designers are likely to
navigate in systems, they are not familiar with beforehand, we encourage collaboration with
actors who have extensive knowledge about the system.

6. Conclusion
This paper aimed to discuss how actor-network mapping informs the early stages of system
innovation through a case study about mental well-being in the Danish school system. Using
the tool provided explicit information about the purpose, power, resources, and
relationships of each actor within this system. Moreover, both using the tool as well as the
result strengthened the systemic challenge because we could see how many actors are
involved. Creating an actor network map with an expert also enriched our knowledge about
the three levels in the system, the macro and the meso mostly. Lastly, we obtained a holistic
visual representation of the school system, which worked as a conversation starter and our
guiding star in the following phases of the project.
Because the actor network map has been a crucial element in our project, we recommend
using the tool in the early system innovations. The map indicated various arenas where we
could continue our research and strengthened the necessity to perform system innovation.
For instance, we identified the school to be an arena with very few decision makers, and
with a great number of actors who experienced the consequences of the existing system
structures. Hence, we decided to explore this arena further by doing co-design activities with
teachers and children as the following step, since we believed they could help us to identify
specific opportunities pulling for innovation. During the co-design activities that followed,
the complexity of the map boosted awareness of the many people involved in shaping the
system, and that a system can look different depending on the person describing it. The
visual representation functioned as a constant reminder to embrace the complexity about
the school system, also while zooming in on certain areas.
Despite the extensive knowledge we have gained by using the tool, we learnt that cocreating an actor-network map of the school system is challenging if one has limited
knowledge beforehand. Thus, user participation is extremely valuable while using the tool,
and we would recommend co-creating the map to enable continuous discussion about
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composition and information that goes into it. Finally, it is essential the designer is able to
analyse quickly and be comfortable failing while building.
Summing up, the actor-network map proved itself to be an important starting point in our
search for system innovation as we learned a lot about the current system structures and
where they lacked. For this reason, we will argue an actor-network map to be an excellent
tool for designers to apply to inform the early stages of system innovation.
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